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MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, GERMANIUM, LOW-POWER
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This specification is mandatory for use by all Depart-
ments and Agencies of the Department of Deiense.

1.1 Scope. This specification covers the detail requirements for a low-power, PNP, germanium,

i.2 Physical dimensions. See figure 1 {TC-5).
1.3 Maximum ratings
Pr Y Ig Ic Veeo | VEBO | VCEO Tstg
Tp = 25°C
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1.4 Primary electrical characteristics
. | he hae h-
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Ve = -10Vde | Veg = -10Vde | Vgp = -10 Vde | Vgp = -10 Vde
Ir = 10 mAde Ig = 10 mAdc Ir = 10 mAde Ir = 10 mAdc
f=100 MHz
ohms pmho
Min 4 0.96 --- ---
Max - 0.995 10 20
2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of invitation for bids or request for
proposal, form a part of the specification to the extent specified herein.
SPECIFICATION
MILITARY

MIL-5-19500 - Semiconductor Devices, General Specification for.
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STANDARDS
MILITARY
MIL-STD-202Z - Test Methods for Electronic and Eiectrical Component Paris.
MIL-STD-750 - Test Methods for Semiconductor Devices

(Copies of specifications, standards, drawings, and publications required by suppliers in connection
with specific procurement functions should be obtained from the procuring activity or as directed by
the contracting officer.)

3. REQUIREMENTS

3.1 General. Requirements shall be in accordance with MIL-S-19500, and as specified herein.

2 Anore\nauons, symbois, and definitions. The abbreviations, symbois, and definitions used
in are defined in MIT.-S-10500.

3.
here

3.3 Design, construction, and physical dimensions. Transistor shall be of the design, construction,
and physical dimensions shown on figure 1.

3.3.1 Lead material and finish, Lead material and finish shall be gold-plated Kovar. (Leads may
be tin-coated if specified in the contract or order, see 6.2.)

3.4 Performance characteristics. Performance characteristics shall be as specified in tables I,
I, and I,

3.5 Marking. The following marking specified in MIL-S-19500 may be omitted from the body of
the transistor at the option of the manufacturer:

(a) Country of origin.
(b) Manufacturer's identification.
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4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500,
and as specified herein.

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
specified in tables I, II, and II.

4.3 Quality conformance inspection. Quality conformance inspection shall consist of groups A,
B, and C inspections.
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in table I.

4.3.2 Group B inspection. Group B inspection shall consist of the examinations and tests specified
in table II.

4,3.3 Group C inspection. Group C inspection shall consist of the examinations and tests specified

in table I,” This inspection shall be conducted on the initial lot and thereafter every 8 months during

production,

4.3.4 Group B and group C life-test samples. Sampies that have been subjecied to group B, 340-
hours life-test; may be continued on test for 1; 000 hours in order to satisfy group C life-test require-
ments. These samples shall be predesignated and shall remain sub]ected to the group C 1, 000 hour
acceptance evaluation after they have passed the group B, 340-hour acceptance criteria. The cumula-
tive total of failures found during 340-hour test and during the subsequent interval up to 1, 000 hours

shall be computed for 1, 000-hour acceptance criteria, see 4.3.3.

4,4 Methods of examination and test. Methods of examination and test shall be as specified in
a¥Y TT andIIT
sl I,
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DIMENSIONS g
LTR INCHES MILLIMETERS E
MIN MAX MIN MAX | §
A | .335 | .370 | 8.51 | 9.40
B | .305 | .335 | 7.75 | 8.51
C | .240 | .260 | 6,10 | 6.60
D | 1.500 | 1,750 (38.10 {44.45 {9
E | .016 | .021 ] .41 | .53 [29
F 1 .016 | .019 | .41 | .48 13,9
G | 100 | == 2.54 | ———] 4
H =—=| === -—=-= | ===5
S| 029 | 045 | 74 | 1.14 |8
K | 028 | .034 | .71 | .86
L | 009 | 125 | .23 | 3.18
W | .1414 Nom 3.50 Nom | 6
N | 0707 Nom 1.80 Nom | 6
NOTES:

1.

2.
3.
4,
5'

Metric equivalents (to the nearest .01 mm) ore given for general information only

ond are based upon 1 inch = 25.4 mm.

Measured in the zone beyond .250 (6.35 mm) from the seating plone,

Measured in the zone .050 (1.27 mm) and .250 (6.35 mm) from the seating plane,
Variations on Dim B in this zone shall not exceed .010 (.25 mm).

Outline in this zone is not controlled.

When measured in a gaging plane .054+,001,-.000 (1.37+,03,-.00 mm) below the seating
plane of the transistor mox dia leads shall be within ,007 (.18 mm) of their true location
relative to @ maximum width tab., Smaller dia leads shall fall within the outline of the
max dia lead tolerance. Figure 2 preferred measured method.

The collector shall be internally connected to the case.

Measured from the moximum diometer of the actual device.

All 3 leads. (See 3.3.1).

FIGURE 1. Physical dimensions of transistor type 2N1195 (TO-5).
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NOTES
i. The foiiowing gaging procedure shaii be used:
The use of a pin straightener prior to insertion DIMENSIONS
in the nane ic¢ nprm!ee!Hp The device bg!nn LTR INCHES MILLIMETERS
measured shall be inserted unhl its seating MIN MAX | MIN MAX
plane is ,125£,010 (3.18 mm +.25 mm) from the | 14n0 1410 T 2 20
seating surface of the gnge. A spacer may be e B e B L LA S Mk
u.sed to obtain the .12.‘.:» (3.18 mn.1‘) di:siunccf f'rom —-—E 7 'ggg-zf ‘?glz 1'12 };'gl
the gage seat pnor to iorce upplucahon. A torce R LA LAER “;; ‘";"
OT b [} 4 I.a 0z snu" 'neﬂ De opplleu paruum uno D '099 '0]'! hdud e
;ylmm:llu.u! to the dcn\.c s \.]uuuuuuv axis, E 125 Nom 3.18 Nom
When examined visually after the force appli- F | .054 055 | 1.37 | 1.40
cation (the force need not be removed) the G | .372 .378 | 9.45 1| 9.40
seating plane of the device shall be seated H | .0350 | .03551 .89 90
2 T et e e tob locetor, within the fimit J 1 150Nom | 381 Nom
D e locationo e tap locaror, wi n the limits K '0325 .0335 .83 .85
c:f dim C, wnll be determmed by the tob and flange L 10595 | .0605 1 1.51 1.54
dimensionof the device being checked,
3. metric equVﬁgéﬁfS \io the nearest .9} llll") Gis
g ‘nr g"‘.efﬂl |n‘nrmn“nn nnlv gg\_d are bgsed
upon 1 inch = 25,4 mm.
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TABLE I. Group A inspection.

MIL-STD-1750 L Limits
Examination or test '11;
Method Details D Symbol | Min Max | Unit
Subgroup 1 10
Visual and mechanical 2071 --- L R e
examination
Suheroun 2 5
Subgroup 2
Breakdown voltage, 3011 Bias cond. D; / BVego| -¢0 | --- Vi
collector to emitier Ic = -5.0 mAde ~
Breakdown voltage, 3001 Bias cond. D; BVopo| -30 --- | Vde
collector to base Ig = -100 pAde
Breakdown voltage, 3026 Bias cond., D; BVgpo| -1.0] --- Ve
emitter to base Ig = -100 pAde
Collector to base 3036 Bias cond. D; ICBO --- -5,0{ pAdc
cutoff current Vecp = -20Vdg;Ig = 0
Emitter to base 3061 Bias cond. D; Iggo | --- | -100 | pAdc
cutoff current Vgp = -1 Vdg;Ic=0
Subgroup 3 5
Small-signal short-circuit 3201 Veg = -10 Vdc; hip -—-- 10 | ohms
input impedance Ip = 10 mAdc
Small-signal open-circuit 3211 | Vgp = -10 Vdc; hep | --- [3x10% | ---
reverse-voltage transfer Ig = 10 mAde
ratio
Small-signal open-circuit 3216 Vep = -10 Vde; hop -—- 20 | umho
output admittance Ig = 10 mAde
Real part of small-signal 3266 Vcg = ~10 Vdc; REpie --- 80 | ohms
short-circuit input I = 10 mAde;
impedance f = 260 MHz
Open-circuit output 3286 | Vog=-10Vde; Ig=0; Cobo --- | 1,5 pf
capacitance 100 kHz < < 1MHz e
Subgroup 4 5
Small-signal short-circuit 3208 Vep = -10 Vde; hep, 0.96| 0.995 ---
forward-current transier Ig = 10 mAde
ratio
Magnitude of common- 3306 Veg = -10 vde; l hie I 4] cac] cem
emitter small-signal I~ =10 mAdc; ' |
short-circuit forward- f= 100 MHz
current transfer ratio

1/tp < 100 msec, duty cycle < 15%.




TABLE I. Group B inspection.

MIL-STD-750 L Limits
Examination or test p
Method Details D Symbol | Min | Max | Unit
Subgroup 1 20
Physical dimensions 2066 (See figure 1) -—- —- U .
Subgroup 2 15
Solderability 2026 Omit aging - - cem fam-
Thermal shock (temperature 1051 Test cond, B; except --- _—- R P
cycling) T(high) = +100°C
Thermal shock (glass strain) | 1056 Test cond., A; ——— -—- S
T(high) = +85° +5°C
T(low) = 0° £2°C
Seal (leak-rate) --- MIL-STD-202, method 112, - - |5x10" 7 atm
test cond. C, procedure LI; ce/sec
test cond. B for gross leaks|
Moisture resistance 1021 _— .- c—— | m-—-
End points:
Collector to base cutoff 3036 Bias cond. D; ICBO --- -5.0| pAdc
current Vop = -20 Vde; Ig = 0
Small-signal short-circuit 3206 Vep = -10 Vdg; hep 0,951 -—- | ---
forward-current transfer IE = 10 mAdc
ratio ’ -
Subgroup 3 15
Shock 2016 Nonoperating, i, 500 G, c—e —— U R
0.5 mseg, [ hlnum in nn{vh
orientation: X1, Yy, Yy,
and Z1
Vibration fatigue 2046 Nonoperating -—-- -— e | -
Vibration, variable frequency| 2056 —— ——— S
Constant acceleration 2006 10, 000 G; in each orienta- - - am | —--
tion: Xy, Y3, Yo, and 7y
End points:
(Same as subgroup 2)
Subgroup 4 20
Terminal strength (lead 2036 Test cond. E ——— -—- U .
fatigue)
Subgroup 5 20
Salt atmosphere (corrosion) 1041 ——- - e | —ea
End points:

(Same as subgroup 2)
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TABLE II. Group B inspection - Continued

MIL-STD-1750 L Limits
Examination or test 1‘,
Method Details D Symbol | Min | Max | Unil
Subgroup 6 ki
[High-temperature life 1031 | Tgee = +100°C; -—— - =] ===
{nonoperating) t = 340 hrs {see 4.3.4)
End points:
Collector to base cutoff 3038 | Bias cond. D Iepg | --- -10 | pAdc
current Vcp = -20 Vde
Smaii-signal short-circuit 3206 | Vgop = =10 Vde; hg, 10.85 —ee | -e-
forward-current transfer Ig = 10 mAdc
ratlo
Qivhonann 7 7
uuwan U“: .
Steady state operation life 1026 | Ty = +26°C; Pp= 250 mw; --- -—- ——— ] ===
1o = 40 mAdc; t = 340 hrs
(see 4.3.4)
End points:
{Same as subgroup 6)
TABLE III. Group C inspection
L
MIL-STD-750 m Limits
Examination or test P
Method Details D Symbol | Min | Max | Unit
Subgroup 1 20
Thermal resistance 2151 6J-A | --- ] 0.3 |*C/mw
Subgroup 2 A=10
High-temperature life 1031 | T, = +100°C (see 4.3.4) _— N R
(nonoperating) Bt
End points:
Collector to base cutoff 3036 | Bias cond. D; ICBO --- -10 pAdc
current Vcp = -20Vde
Small-signal short-circuit 3208 | Vop = -10 Vdc hep, 0.95 | --- .-
forward-current transfer Ig = 10 mAdc
ratio
Subgroup 3 A=10
Steady state operation life 1028 | T, = +25°C; Pp = 250 mW; S e T T e
Ic = 40 mAdc ({see 4.3.4)
End noints:
(Same as subgroup 2)
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5. PREPARATION FOR DELIVERY
5.1 See MIL-S-19500, section 5.
6. NOTES

6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification.
6.2 Ordering data.
(a) Lead finish if other than gold-plated Kovar (see 3.3.1).

6.3 Changes from previous issue. Asterisks are not used in this revision to identify changes with
respect to the previous issue, due to the extensiveness of the changes.

6.4 Substitution criteria. The device covered herein is interchangeable with the device covered by
the superseded MIL-S-19500/71C.

Custodians: Preparing activity:
Army - EL Navy - SH
Navy - SH
Air Force - 11 - (Project 5961-0008-04)

Review activities:
Army - EL, MU, Ml
Navy - SH
Air Force - 11, 17, 85 Code "C"

User activities:
Army - SM
Navy - CG, MC, AS, OS
Air Force - 14, 19




